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Social ecologyThe number of adolescents livingwith HIV in Zambia is increasing, yet little is known about their experiences in a
social context. Such knowledge could enable HIV programs to better respond to their needs. This qualitative
study examined the experiences of adolescents living with HIV in Kitwe, Kalomo and Lusaka in Zambia. In-
depth interviews were conducted with adolescents aged 10–19 living with HIV (n = 58) and their health
care providers (n = 14). In addition, 13 focus group sessions were conducted with adolescents living with HIV
(n = 53), health care providers (n = 24) and parents (n = 21). Thematic analysis was used to draw out the
social–ecological determinants of adolescents' experiences. Results showed that a range of factors located at
the individual, family and peer, community and structural levels determine the experiences of adolescents living
with HIV. At the individual level, resilience and internalized stigma were found to shape adolescents' perception
of an HIV diagnosis, and their ability to maintain a positive outlook and sustain relationships. Family and peers
supported adolescents to adjust to new drug-taking routines, but these people occasionally disclosed adoles-
cents' HIV status inappropriately. At the community level, stigma and discrimination in schools were found to
negatively inﬂuence adolescents' experiences, suggesting that approaches to normalize HIV in schools are need-
ed. The presence of non-governmental organizations provided an entry point for the provision of broad-based
livelihood, nutritional and psychosocial services for adolescents living with HIV at the community level. At the
structural level, poor ﬂexibility of clinic opening hours, staff shortages and a lack of health policies related to
adolescents living with HIV presented ongoing limitations to adolescents' ability to access relevant services. In
conclusion, adolescents' experiences of living with HIV are inﬂuenced by factors located within and beyond
adolescents themselves. Understanding these contextual factors, and adopting interventions that accentuate
positive experiences while mitigating negative ones, could strengthen the provision of services tailored to the
needs and circumstances of adolescents living with HIV in Zambia.
© 2014 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-SA license
(http://creativecommons.org/licenses/by-nc-sa/3.0/).1. Introduction
Through the empirical application of theoretical concepts linking
health and social ecology (Stokols, 1996), the link between adolescents'
health and their environment is becoming increasingly recognized. This
recognition has emerged from the convergence of interrelated studies
exploring the impact of social ecology on the health and developmentlliance, Preece House, 91-101
4 1273 718900; fax: +44 1273
), mram@aidsalliance.org
),
penda@aidsalliance.org
. This is an open access article underof young people (Gorman-Smith, Tolan, & Henry, 2000; Viner et al.,
2012; Youngblade et al., 2007). The thrust of a social–ecological
approach to health is the recognition that individual experiences of health
and illness are inﬂuenced by factors within and beyond the individuals
themselves (Feldacker, Ennett, & Speizer, 2011; Stokols, 1996). As such,
the social–ecological perspective has made distinctive contributions to
advancing our understanding of adolescents' health by identifying deter-
minants of their health located at the individual level as well as those lo-
cated in the community, structural and socio-physical environments
(Cook, Herman, Phillips, & Settersten, 2002; Viner et al., 2012).
A relativist's analysis typically identiﬁes ‘protective factors’, ‘assets’
or ‘resources’ that promote adolescent health as well as ‘risk factors
and behaviors’ that negatively affect their health at different levels
of their social ecology (Anteghini, Fonseca, Ireland, & Blum, 2001;the CC BY-NC-SA license (http://creativecommons.org/licenses/by-nc-sa/3.0/).
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ual assets such as personal competence, social factors such as adoles-
cents' relationships with peers and parents, and community resources
such as neighborhood schools could inﬂuence adolescents' sexual behav-
ior (Magnani et al., 2002; Stanton et al., 2002), violent behavior
(Haegerich, Oman, Vesely, Aspy, & Tolma, 2013), cigarette smoking
(Lloyd-Richardson, Papandonatos, Kazura, Stanton, & Niaura, 2002) and
other substance use (Grifﬁn, Botvin, Scheier, Epstein, & Doyle, 2002).
In this paper, we argue that adopting an integrated social–ecological
approach to understand the experiences of adolescents living with HIV
could open up avenues for interventions that respond not only to their
biophysical being, but also to their environmental circumstances. This
is particularly relevant given that health practitioners often fail to con-
sider thewider contexts of young people (Magnani et al., 2002). Indeed,
Grzywacz and Fuqua (2000) assert that the consistent failure of health
practitioners to consider the social environment when designing
interventions – despite it being clear that individuals are inextricably
connected to a larger social ecosystem – limits our ability to mitigate
negative experiences and risk factors located at the family, community
and wider societal levels. It may be argued that by concentrating on
individuals' biophysical factors while ignoring their social contexts,
practitioners achieve suboptimal health outcomes for individuals and
perhaps entire communities.
Applied to adolescents at risk of HIV, a social–ecological analysis has
implications relevant to practitioners. For instance, adolescents' ability
to take up HIV prevention services in Zambia is heavily inﬂuenced by
their family relations (Denison, McCauley, Dunnett-Dagg, Lungu, &
Sweat, 2008) as well as by societal perceptions of HIV (Stephenson,
2009), suggesting that besides focusing on individuals themselves,
interventions for adolescents at risk of HIV should also target their
family and societal domains.
Similarly,we argue, understanding the link between the experiences
and environmental circumstances of adolescents already living with
HIV can help practitioners improve their response to this population.
While each adolescent living with HIV has unique life circumstances,
understanding the basic individual and environmental factors that
inﬂuence their experience of living with HIV is a vital step towards
surrounding themwith ‘protective factors’ at the individual, community
and structural levels (Bearinger, Sieving, Ferguson, & Sharma, 2007) and
ensuring that they access services suited to their needs. However, many
studies tend to focus on adolescents' sexual knowledge and behavior at
the expense of their wider social contexts. In Zambia, where an estimat-
ed 80,000 adolescents (deﬁned as young people aged 10–19) are living
with HIV (UNICEF, 2011), ‘less attention has been directed at under-
standing how protective factors operating at the family, school and
community levels inﬂuence sexual risk taking’ and ‘broader experi-
ences’ of young people (Magnani et al., 2002). As a result, little is
known about how environmental circumstances inﬂuence Zambian
adolescents' experiences of living with HIV.
In response to this information gap, we undertook a qualitative
study to explore the experiences of adolescents living with HIV in
three Zambian districts: Kitwe, Kalomo and Lusaka. This study was the
basis for a 2012 paper in which we reported that sexual, reproductive
and HIV services in these locations were not adequately meeting the
needs of adolescents living with HIV and suggested ways in which
health systems could be strengthened to respond to them better
(Hodgson, Ross, Haamujompa, & Gitau-Mburu, 2012). In 2013, we pub-
lished additional study ﬁndings relating to how these adolescents were
expressing their needs and recommended that interventions for
adolescents living with HIV should match their evolving capacity and
self-efﬁcacy (Mburu et al., 2013).
In this paper, we focus on identifying factors that shape adolescents'
experiences of living with HIV, with particular emphasis on the location
of these factors in the social ecosystem. This encompasses the individual,
home, school, neighborhood, community and societal or structural levels.
Consistent with a relativist's social–ecological analysis, we identify factorsthat cause negative experiences aswell as those that cause positive expe-
riences or otherwise mitigate negative experiences, and we relate those
factors to programmatic interventions. By identifying multiple levels at
which interventions should be delivered, this study has the potential to
strengthen the provision of services for adolescents living with HIV, and
to pave theway for integrated health programs that serve this population
more effectively by taking into account the complex interaction between
health and environmental determinants of their experiences.
2. Methods
2.1. Study setting
The study was conducted in one rural district (Kalomo) and two
urban districts (Lusaka and Kitwe) in Zambia, a country where adoles-
cents constitute 25% of the population (UNICEF, 2011). The three dis-
tricts were selected to ensure a diversity of contexts in which a variety
of interventions were being delivered through a combination of govern-
mental and non-governmental organizations. In these districts, adolescents
were accessing clinical services from government hospitals and clinics, and
non-clinical support primarily from non-governmental organizations. In
each district, we identiﬁed clusters of HIV clinics and surrounding
community-based organizations that were collectively providing services;
those clusters became the study's recruitment sites (Table 1).
2.2. Study participants
Study participantswere 111 adolescents aged 10–19 livingwithHIV,
together with some of their parents and guardians (n= 21) and health
care providers (n=38) (Table 2). In the adolescent group, 28 study par-
ticipants were planning to have children in the future. Two sexually ac-
tive adolescents reported having not disclosed their status to their
sexual partners for fear of rejection. A small number of older adolescents
were married and had children (n = 6). Further characteristics of the
adolescents are shown in Table 2 below. The health care providers
included medical doctors, nurses, counselors and administrative staff.
2.3. Study design
We used qualitative methodologies – in this case, semi-structured
interviews and focus group discussions – to explore the experiences of
adolescents living with HIV, and used ﬁndings from health care pro-
viders, parents and guardians for triangulation. Qualitative methodolo-
gies are particularly suited to identifying diverse perspectives and
experiences (Esterberg, 2002). Data were collected between April and
December 2010. The study was approved by the University of
Zambia's Biomedical Research Ethics Committee.
2.4. Study procedures
Interview guides and topics for the focus group discussionswere de-
veloped in reference to existing gaps in the literature and to the study
objectives and questions. These included: 1) What were the sexual, re-
productive, psychosocial and information needs of adolescents living
withHIV? 2)Whatwere themain sources of these services for adolescents
living with HIV? 3) Were health (and psychosocial) services meeting the
needs of adolescents livingwith HIV? 4)Whatwere the experiences of ad-
olescents in relation toHIV disclosure and livingwithHIV? Interviewques-
tions and topic guides were tailored to younger adolescents (10–14 years),
older adolescents (15–19 years) and health care providers as appropriate.
Focus group discussions were included to allow participants collectively
share their varied perceptions and experiences.
In a pilot phase of the study, potentially ambiguous questions in the
study tools were identiﬁed andmodiﬁed accordingly. In addition, study
toolswere adjusted to take into account the cultural environment of the
study setting. Final study tools were translated into vernacular versions.
Table 1
Study setting and illustrative range of services available at each setting.
Site (district) Kalomo Kitwe Lusaka
Geographical location Southern Province, 360 km from Lusaka Copperbelt Province, 365 km from Lusaka Lusaka Province, capital of Zambia
HIV clinics Kalomo Hospital, Chilala Clinic,
Kanchele Health Center
Luangwa Clinic, Mopani Clinic,
Wusakile Mine Hospital
University Teaching Hospital,
Chelstone Clinic
Typical services provided
by HIV clinics
Clinical reviews, HIV testing and counseling,
prescription of antiretroviral drugs, screening
and treatment for opportunistic infections
Non-governmental organization
service providers
Kalomo Mumuni and interdenominational
centers, Youth Christian Fellowship, Sikwazwa
Twafwane Christian Community Center,
Catholic Multi-function Center, Mulenga
Network of Zambian People
Living with HIV, Ng'ombe
Home-Based Care Center
Typical services provided by
non-governmental organizations
Nutrition support, youth-led peer support,
vocational training for adults, adherence
and psychosocial counseling, home visits,
home-based care and community
outreach activities
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the meaning of the questions was as intended.
Participants were recruited while accessing services at HIV clinics and
at community centers run by non-governmental organizations. Re-
searchers visited these sites and provided information about the study
to managers and clinical staff. Following this, adolescents, their parents
and guardians, and a number of their health care providers were invited
to participate by the researchers. The researchers explained the aims
and nature of the study to all prospective study participants in their
local languages, and assured them that participation was voluntary. All
adolescents in the study were aware of their HIV status and were
accessing services. Adolescents were eligible to participate regardless of
whether they were vertically infected or had acquired HIV later in life,
and regardless of whether they were on antiretroviral therapy or not.
Robust strategies were employed to protect the conﬁdentiality and
privacy of participating adolescents and their parents and guardians
during the entire research process. Adolescents aged 10–17 orally indi-
cated their assent to participate, and their parents and guardians signed
consent forms. Adolescents aged 18–19 signed their own consent forms
in the presence of their parents and guardians. (The legal age of consent
in Zambia is 18 years.) In addition, parents, guardians and health care
providers who participated in the study signed their own consent
forms. Participants were asked to choose a suitable private location at
the clinics and community centers where they felt comfortable partici-
pating in the interviews and focus group discussions. Younger adoles-
cents were interviewed while their parents and guardians waited in
the vicinity of the clinic or community center. During the interviews,
participants were guaranteed conﬁdentiality and anonymity, and were
informed of their right to end their participation at any time. Participa-
tion was voluntary with no direct beneﬁts, but transport costs were
reimbursed where appropriate.
HIV stigma is common in the settingwhere the studywas conducted
(Hodgson et al., 2012). In this context, research team encountered ten-
sions between the ethos of protecting the privacy of adolescents and
their families, and engaging local researchers who understood the
study districts and knew some of the respondents. Thus, although the
research team was already well versed in qualitative methods, re-
searchers were further trained on privacy, conﬁdentiality and child pro-
tection issues. Personally identiﬁable data were anonymized, and all
data were held centrally in a password-protected computer at all times.
Most interviews were conducted in English by local researchers. In
some cases, interviews were conducted in local languages (Bemba, Lozi
or Nyanja) in accordance with the preference of participants. Each inter-
view lasted 30–40min. Focus group discussionswere conductedwith ad-
olescents (8 sessions; n=53), health care providers (3 sessions; n=24)
and parents and guardians (2 sessions; n = 21). Researchers who facili-
tated the discussions asked open-ended questions, used probes to guide
the discussions and took brief notes. Each focus group discussion lasted
about 50–60 min. Interviews and focus group discussions were audio-recorded and subsequently were transcribed, and then transcripts in lan-
guages other than English were translated into English.
2.5. Data analysis
Transcripts were entered into QSR International's NVivo 7 so that
emerging themes associated with different levels of factors affecting
the experiences of adolescents living with HIV could be identiﬁed.
An initial list of thematic codes was generated from a subset of the
transcripts based on the study's overall objectives and conceptual
framework. These codes were reﬁned through inductive analysis
(Silverman, 2001), and results were organized according to key themes
that emerged from the data. Following the sorting and counting of
themes, narrative thematic analysis was used to describe the factors
that determined the experiences of adolescents living with HIV using
a social–ecological framework.
3. Theoretical framework
This study used a social–ecological framework that has been
employed by other scholars to understand individual, community and
structural determinants of health (Mugavero, Norton, & Saag, 2011;
Stokols, 1996). This framework recognizes that health experiences and
outcomes are often inﬂuenced by factors situated within and beyond
the individual (Feldacker et al., 2011; Stokols, 1996). Implicit in this
model is the concept of a dynamic interaction between these various
factors whose equilibrium ultimately deﬁnes the overall health
experience — in this case that of living with HIV.
4. Results
4.1. Factors that inﬂuence the experience of adolescents living with HIV
The analysis identiﬁed a range of interrelated factors at the individ-
ual, family/peer, community and structural levels that determined the
experiences of adolescents living with HIV (Fig. 1). While the opinions
and emerging themes did not differ much between age groups or be-
tween same-sex groups, older adolescents elaborated more on their
answers and tended to offer a more forward-thinking perspective, for
instance in relation to plans to have children. In general, adolescents
appeared to open up more in front of those of a similar age and gender
during focus group discussions.
4.2. Individual-level factors
The most salient theme to emerge from the study in relation to
individual-level factors that might inﬂuence adolescents' experience of
living with HIV was their resilience, sometimes tempered by internal-
ized stigma. Adolescents often reported that after learning of their HIV
Table 2
Study participants.
Interviews
Adolescents (n = 58) Health care providers (n = 14)
Age range 10–19 years 32–47 years
Mean age 16 years 36 years
Rural 21% 36%
Urban 79% 64%
Male 50% 35%
Female 50% 65%
In sexual relationship 50% -
Focus group discussions
Adolescents
Female sessions 4 sessions; n = 18
Mixed sessions 4 sessions; n = 35
(female = 48.6% in mixed sessions)
Total 8 sessions; n = 53
Health care providers
Urban 2 sessions; n = 16
Rural 1 session; n = 8
Total 3 sessions; n = 24
Parents and guardians
Urban 1 session; n = 8
Rural 1 session; n = 13
Total 2 sessions; n = 21
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gressively more capable of withstanding difﬁculties associated with
having the disease. Adolescents, especially older ones, described their
individual efﬁcacy and ability to maintain positively adaptive behavior
in the face of being diagnosed with a life-long condition. One study
participant attributed this to his own desire to “enjoy life like any
other person” (interview, 16-year-old male, Kalomo). Adolescents
valued their own personal relationships and strived to sustain them:
Being HIV-positive has not had an effect on my relationships. I try to do
the things I used to do before I knew.... I am very positive about
everything in my life; I try not to be sad.
[Interview, 15-year-old female, Lusaka]
Often, adolescents' ability to respond ﬂexibly to their HIV status was
linked to their own personal aspirations. For instance, one study partic-
ipant aspired “to be a manager so that [he could] bring [his] family
together” (interview, 17-year-old male, Lusaka). Older adolescents
referred to and looked forward to social-role transitions from adoles-
cence into adulthood. They also thought positively about marriage and
childbearing, with 28 out of 58 interviewed (48%) adolescents planning
to have children in the future:
One day I would also like to get married and have children. I would like
to have two children.
[Interview, 16-year-old female, Lusaka]
Adolescents were motivated and had a sense of purpose. Some ado-
lescents described carrying out an expanded range of duties, such as
caring for their own children or younger siblings who were or were
not living with HIV, with resilience, a deep sense of responsibility,
hope for the future and optimism that eclipsed any sense of living
with a chronic disease.
However, there were instances in which adolescents had internal-
ized HIV stigma, and were “shy and ashamed” (interview, 16-year-old
female, Kitwe). This was often associated with notions of self-pity and
low self-esteem:
I was low, I wasn't talking to people, and I didn't want people to know
about my status.
[Interview, 17-year-old female, Kitwe]Although some adolescents reported that internalized HIV
stigma had affected their ability to engage socially, many of these
adolescents said that they were able to accept their situation
eventually, regain their self-esteem, and interact with their fami-
lies and peers, which in turn strengthened their self-efﬁcacy and
resilience.
4.3. Family and peer-level factors
Three major themes emerged relating to family and peer-level
factors affecting adolescents living with HIV: adherence, disclosure
and social support.
4.3.1. Adherence
The importance of family members was prominent as a regular
source of adherence support to adolescents, often through verbal re-
minders to take medicine and encouragement when experiencing side
effects. Adolescents, especially younger ones, cited numerous cases in
which their initial difﬁculties with and anxieties about initiating antire-
troviral therapy were mitigated by encouragement from their close
relatives:
Mymother and father support me so that I can adhere to my treatment.
They support me all the time and I feel that that the support that they
give me is enough.
[Interview, 14-year-old female, Lusaka]
My grandmother always makes sure that I take my medicine. She
always supports me.
[Interview, 11-year-old female, Lusaka]
Family members frequently accompanied adolescents to clinics and
helped them to adjust to new routines of taking medications.
4.3.2. Disclosure to adolescents of their positive HIV status
Study data suggested that the circumstances relating to howparents
and guardians informed adolescents of their positive HIV status had
important consequences. In particular, poor or delayed disclosure
often created tensions and emotional difﬁculties for adolescents:
I used to come to the hospital to [collect] medicine without knowing the
reasonwhy, until I ﬁnally confrontedmy father and he toldme the truth
in 2008. Mymother did not want to tell me. Every time I asked herwhat
was wrong with me she would not tell me. When I found out about my
status I was shocked and I felt very sad.
[Interview, 14-year-old female, Lusaka]
Sometimes disclosure was made difﬁcult by cultural traditions and
taboos:
Most of our adolescents don't have access to information because of
tradition— us parents don't like discussing such issues because sexuality
is something sensitive … so my view is that we [need to] change the
perspective of dealing with this as a taboo.
[Focus group discussion, parents, Lusaka]
4.3.3. Disclosure of adolescents' HIV status to others
While some participants reported having disclosed their HIV status
to their boyfriend or girlfriend, others had not disclosed because they
feared abandonment or other negative consequences:
I have a boyfriend at the moment but it is not a sexual relationship. He
does not know about my status. I am scared of telling him because he
might leave me.
[Interview, 19-year-old female, Lusaka]
Fig. 1. Factors inﬂuencing the experience of adolescents living with HIV identiﬁed in this study, illustrated using a social–ecological framework.
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conﬁdentiality was breached by third-party disclosure. For example,
one adolescent narrated an incident in which her status was
disclosed by her auntie to other people outside her family without
her knowledge:
This was very painful for me because I thought that it was my right to
disclose to people about my status. I felt that my rights were violated.
I actually cried.
[Focus group discussion, 16-year-old female, Lusaka]
Adolescents, regardless of their age or gender, grappled with their
apparently limited control over when and how to disclose their HIV
status, as well as whom to disclose to, and resented the high level of
control over disclosure of their status exerted by parents, guardians and
older relatives.4.3.4. Social support — families and peers
Families were perhaps the most important social structure that
made adolescents feel accepted and valued:
My outlook on life is usually optimistic. I usually wake up looking for-
ward to a new day but there are days when I feel sad. When I feel sad
I talk to my niece and that makes me feel happy again.
[Interview, 14-year-old female, Lusaka]
Yet there were instances where adolescents, especially older ones,
felt that their families had become over-protective of them since their
HIV diagnosis:I'm like an egg now and I'm wondering when I became one.…When I
was told I was HIV-positive, wewent home and everyonewas informed,
but [since] then I'm being treated like an egg.
[Interview, 18-year-old male, Lusaka]
Along with family members, peers who were also living with HIV
featured prominently as a source of psychosocial support and friend-
ship. Adolescents reported that through such peer connections, they
could share coping strategies, make each other feel valued and offer
each other a sense of identity:
Here at the center I get to meet people who are my age… I am able to
talk to my friends [who are also HIV positive] because they are going
through the same things that I am going through.
[Interview, 15-year-old female, Lusaka]
This representation of HIV-positive peer groups as a form of citizen-
ship was often constructed in the context of peer support programs and
youth clubs run by community-based organizations or structured
around HIV clinics. Asked about the meetings at the youth clubs, one
study participant responded:
They make us feel like we are normal children and are not sick. I enjoy
thesemeetings verymuch andwould like to havemore of thesemeetings.
[Interview, 14-year-old female, Lusaka]
Thus many participants seemed to derive hope and support from
spending time with other adolescents living with HIV, learning from
one another and ﬁnding a community where living with HIV was no
longer stigmatizing.
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The main community-level factors that inﬂuenced adolescents' ex-
periences were stigma and discrimination, as well as the availability of
community-based services for HIV education, nutritional support and
other material support.
4.4.1. Stigma and discrimination
Adolescents identiﬁed the stigma and discrimination they encoun-
tered in many community settings as a signiﬁcant factor affecting
their quality of life. They described both actual experiences of discrimi-
nation based on their HIV status, as well as how their fears of potential
discrimination affected their decisions regarding disclosure of their
status:
You have to face challenges here and there, like stigma and discrimina-
tion. To my surprise it's not [always from] someone outside the family.
[Interview, 16-year-old female, Kitwe]
There is no one I trust. If I tell them [about having HIV], they may start
discriminating [against] me because there are still some people that
have a misconception and don't have the right information about HIV.
[Interview, 18-year-old male, Lusaka]
In particular, discrimination at school greatly affected the experi-
ences of adolescents. Instances were reported of teachers hinting at
the presence of students living with HIV in a manner that was
interpreted as a warning not to associate with them:
Sometimes some teachers would start saying all sorts of things like, ‘You
should be aware, you have friends who are HIV-positive in this class,
you should just be aware’, so sometimes it hurts me to listen to what
they are saying… hearing them say bad things.
[Interview, 16-year-old female, Kitwe]
Discrimination at school was also a frequent cause of absenteeism:
I thought everyone who looked at me knowsmy status. For this reason I
stopped going to school for about three months. When I went back to
school my friends would ask me where I had been and I would tell them
that I had pneumonia. I could not tell them the truth.
[Interview, 19-year-old female, Lusaka]
4.4.2. Community-based services
Care and support provided through non-governmental and church
centers also inﬂuenced the experiences of adolescents. Services
included nutritional, psychosocial and adherence support delivered
through home visits, as well as through general outreach activities
designed to increase the reach of youth-friendly services in the
community:
Sometimes they give us food here [at Twafwane], when they also receive
[it] and we feel good because they help us. When you are taking these
[antiretroviral] drugs, you need to have food [and] eat so that you have
strength.
[Interview, 19-year-old female, Kitwe]
However, some community services such as nutritional support
were not always available:
[For a] long time they used to give us some food like soya beans.… Now
they don't.
[Interview, 19-year-old female, Kitwe]
Youth-friendly services, youth clubs, youth centers and youth cor-
ners in HIV clinics provided an environment where adolescents couldspeak privately with peers, community members and health care pro-
viders, and with the help of those allies begin to develop a better
understanding their own needs and challenges. The variety, comple-
mentarity, organization and reach of community-based and outreach
services seemed to be transformative, providing a conducive setting
where small but incremental changes in attitudes about HIV were
starting to take place:
Here at the center we have workshops and they teach us a lot of things
such as the ‘adventure of life’. They teach us that life does not end just
because you are HIV-positive. There are still a lot of things that we can
do and achieve in life. I enjoy such things because they encourage us.
[Interview, 15-year-old female, Lusaka]
At the hospital we have a peer support group.… They also give us
information on HIV/AIDS. They also tell us that it is possible to have
children even though we are [HIV-] positive.
[Interview, 14-year-old female, Lusaka]
Similarly, schools were an important source of information on safer
sex:
I get my information on prevention of pregnancy and safe sex from
school. The teachers teach us about it and give us books to read.
[Interview, 15-year-old female, Kitwe]
Some participants suggested that such information should be more
broadly disseminated:
The number of people that will be teaching us should be a lot and not
only in school but in the community; they should increase those people
to come and sensitize us, because most of the people really don't know.
[Interview, 16-year-old female, Kitwe]
In some communities, services were available in other settings, in-
cluding churches:
We have got this class where our parish priest would invite all those
people working in clinics to come and help us out, [and] to give us all
the information we need about sexually transmitted infections and oth-
er diseases.
[Interview, 16-year-old female, Kitwe]
Experiences of discrimination negatively affected adolescents,
whereas community outreach services were viewed positively in
terms of providing safe spaces, tackling stigma and discrimination,
and providing material support when possible.
4.5. Structural-level factors
At the structural and policy level, two major sets of factors shaped
adolescents' experiences: health system-related factors and health
policies.
4.5.1. Health system-related factors
Besides the issue of stigma, whichwas reported to be common even
within HIV clinics, adolescents described the impact on their personal
lives of frequent visits to the clinics. Poor access to health facilities was
a constant source of frustration:
When going to the clinic my auntie putsme on her back thenwewalk to
the clinic… because I cannot manage to walk all the way to the clinic
because it is very far.
[Interview, 10-year-old female, Lusaka]
Attending HIV clinics for routine clinical review or to collect antire-
troviral drugs often interrupted adolescents' daily routines. Participants
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ing their opening hours:
Sometimes you ﬁnd you don't want to miss school but you have to
because the doctor needs to see you. If only they could say we [could]
go on Saturday or Sunday.
[Interview, 12-year-old male, Kitwe]
Key informants working in clinics acknowledged the need for and
challenges of providing adolescent-friendly services:
We used to have a youth-friendly corner, but due to lack of funding it
has died a natural death. There needs to be a full-time person trained
speciﬁcally to deal with adolescents. But there isn't.
[Focus group discussion, health care provider, Kalomo]
Sometimes we have a lot of pressure, especially with adult clients, so
you ﬁnd that you lose your temper. Adolescents become victims of that
due to the fact we attend to them at the same time.
[Focus group discussion, health care provider, Kalomo]
Adolescents also noted the negative impact of these human resource
constraints on their ability to interact with health care providers:
People [health care providers] come and do things so fast because they
want to go back fast — they talk fast, write drugs, and then say, ‘Next’.
[Interview, 16-year-old male, Kalomo]
The requirement for health facilities to respond better to adoles-
cents' needs was nearly universally acknowledged.
4.5.2. Health policies
With regard to the policy environment shaping the delivery of HIV-
related services for adolescents, study participants highlighted various
impediments to the quality of services. The slow implementation and
decentralization of adolescent-friendly services were acknowledged as
areas that require further attention:
Another recommendation would be about policy. At the moment,
adolescents are being sidelined. Adults are able to talk for themselves
and children are also represented but no one represents the adolescents.
[Focus group discussion, health care provider, Lusaka]
These services should be made national. As it is, we have had instances
where adolescents come from other provinces to University Teaching
Hospital for treatment. But when they go back their [local] facilities,
[similar] services are not available in their provinces or where they live
so they are lost [to follow-up].
[Focus group discussion, health care provider, Lusaka]
Attention was also drawn to the need to better incorporate the HIV
response into other health services to lessen the persisting sense of
HIV being exceptional:
We need national policy and guidelines that support these institutions
to begin normalizing [the HIV response].
[Interview, health care provider, Network of Zambian People Living
with HIV, Lusaka]
5. Discussion
There is a growing imperative to understand the experiences and
contextual circumstances of adolescents livingwith HIV and to respond
to factors that impede their uptake of services and general well-being
(Hodgson et al., 2012). Some of these factors may relate directly to theadolescents themselves, while others may be embedded within the en-
vironment in which they live (Menon, Glazebrook, Campain, & Ngoma,
2007; Siziya, Muula, Kazembe, & Rudatsikira, 2008). Results from this
study indicate that experiences of adolescents living with HIV are
shaped by a variety of factors across individual, family and peer, com-
munity, and structural domains. Results identify both positive and
negative factors at each of these levels.
First, our results suggest that a positive self-concept and a strong
locus of control, which link with Blum's (1998) components of resil-
ience, are important factors that shape the perception of an HIV diagno-
sis at the individual level. Resilience refers to ‘the process of overcoming
the negative effects of risk exposure, coping successfully with traumatic
experiences, and avoiding the negative trajectories associated with
risks’ (Fergus & Zimmerman, 2005). This individual attribute enabled
adolescents to come to termswith an HIV diagnosis, maintain a positive
outlook and sustain external relationships. Positive self-concept, com-
municative ability and self-efﬁcacy have been shown to promote the
health of adolescents living with HIV in other settings, for instance
rural Tanzania (Carlson, Brennan, & Earls, 2012). However, individual
resilience and positive self-concept are also inﬂuenced by social learn-
ing and context and family and social networks (Blum, 1998). Skovdal
and Daniel (2012) call for recognition and understanding of children's
interaction with their social environment as a way of conceptualizing
resilience among children affected by HIV in sub-Saharan Africa. In
this paper we have shown how adolescents' resilience is an outcome
of their interaction with aggregative external rings of support, which
in this context were provided by families, peers and community
organizations.
Second, family and peers were noted to inﬂuence adherence by
creating an environment that enabled adolescents to adjust to new
drug-taking routines and cope with side effects. This is consistent with
other studies showing that support from trusted adults (including and
in addition to parents and guardians) as well as peers has a positive
impact on adolescents' adherence to treatment and uptake of other
services (Hodgson et al., 2012; Menon et al., 2007) as well as on coping
strategies (Midtbø, Shirima, Skovdal, & Daniel, 2012). In our study, fam-
ily members often controlled disclosure of HIV status to adolescents
themselves as well as to others, often with negative consequences.
Similar consequences resulting from parental control over disclosure
of adolescents' HIV status have been documented in Uganda (Siu,
Bakeera-Kitaka, Kennedy, Dhabangi, & Kambugu, 2012). These ﬁndings
suggest that approaches which promote appropriate disclosure, as well
those that empower adolescents to choose if, when and how to disclose,
andwho to disclose to, could help tomitigate negative outcomes of poor
disclosure, such as ﬁnancial and emotional neglect, stigma, discrimina-
tion and rejection (Menon et al., 2007; Mburu et al., 2014; Siu et al.,
2012). Better recognition of adolescents' evolving capacity and self-
efﬁcacy could be aﬁrst step towards allowing them tohave someauton-
omy over disclosure to others (Mburu et al., 2013; Mburu et al., 2014).
Third, similar to studies conducted among adolescents in general
(Viner et al., 2012; Waters, Cross, & Runions, 2009), this study found
that the school environment was important in deﬁning the experiences
of adolescents livingwith HIV. In particular, ourﬁndings support calls to
strengthen approaches that normalize HIV and tackle discrimination in
schools. Our results also underscore the concept of connectedness,
including attachments, friendships and networks at school, as an impor-
tant determinant of adolescents' experiences (Waters et al., 2009). Yet
our study shows that school attendance was threatened by HIV-
related discrimination and by frequent weekday appointments to
attend clinics. This is particularly relevant given that education and
school attendance are recognized as protective factors that promote
safer sexual behavior (Magnani et al., 2002).
Fourth, in relation to the community level, our study reinforces
existing evidence demonstrating that community-based interventions
can contribute to enhancing positive experiences while meeting the
needs of adolescents with HIV. Evidence of community participation
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community-based services can form ‘transformative social spaces’
(Campbell & Cornish, 2010), changing negative community percep-
tions, increasing the competence of adults in relation to adolescent is-
sues, and creating a positive environment overall for the promotion of
adolescents' health (Carlson et al., 2012). In our study, youth-friendly
centers created an environmentwhere adolescents could speak private-
lywith their peerswhowere facing similar circumstances. Other studies
from Zambia show that peer and other social support is important in
helping adolescents to take up services and remain positively engaged
in care (Menon et al., 2007), and that peer education targeting adoles-
cents by both governmental and non-governmental organizations can
improve their HIV literacy and knowledge (Denison et al., 2012).
Finally, our study suggests that structural factors are equally impor-
tant in determining the experience of HIV among adolescents. The
structural level of analysis, which is actionable within and beyond
conventional programming, requires additional action at a health policy
level (Baryamutuma & Baingana, 2011; Binagwaho et al., 2012; Gruskin
& Tarantola, 2008). In the setting of our study, health system factors,
such as insufﬁcient staff speciﬁcally trained on adolescent health, and
inadequate provision of consultation rooms at HIV clinics, have been re-
ported as preventing adolescents from accessing appropriate services
(Hodgson et al., 2012;Mburu et al., 2013). In addition, although relevant
health policies in Zambia address HIV prevention among young people,
these do not highlight the needs of adolescents already living with HIV
(Kalibala & Mulenga, 2011; Mburu et al., 2013). This gap could become
more apparent as more adolescents get tested for HIV in line with
current recommendations (WHO, 2013).
Besides access to health services, structural determinants can also af-
fect health-related behaviors as well as vulnerabilities of adolescents
living with HIV (Rudy, Murphy, Harris, Muenz, & Ellen, 2009). Noting
the need for appropriate structural interventions, Sawyer et al. (2012)
highlight the detrimental impact on adolescent health of structural bar-
riers to their autonomy and access to sexual education and contracep-
tives. Our study included adolescents who had children of their own,
suggesting that an exploration of how gender and gender responsibili-
ties may have modiﬁed their experiences of HIV could form the basis
for appropriate gender-sensitive interventions. In light of the diversity
of adolescents' situations, considerations related to age, gender, domi-
cile and other contextual circumstances should become a cornerstone
of adolescent programming.
In summary, our ﬁndings show that experiences of adolescents liv-
ingwith HIV in Zambia are shaped by a variety of factors across individ-
ual, family and peer, community and structural domains, all of which
practitioners should consider when designing interventions for this
population. Since adolescents are often disadvantaged by structures,
policies, health services and their social environment, ‘surrounding
young people with protective factors’ (Bearinger et al., 2007) should
be the objective of every HIV program. To promote the quality of life
of adolescents living with HIV, attention is required to all of these do-
mains. In light of the explicit and implicit tensions and conﬂicts
contained within these domains, our study suggests that the experi-
ences of adolescents form an area of multilateral negotiation between
the adolescents themselves and their families, peers, communities and
environment. This interplay deﬁnes adolescents' roles in response to
one another and also imposes a set of references whose equilibrium ul-
timately deﬁnes adolescents' distinct individual experiences of living
with HIV.
These ﬁndings lead us to make a number of recommendations.
These include the need to increase support to parents and guardians
to help them navigate issues around disclosure; expand adolescent-
centered HIV services with sufﬁcient appropriately trained staff and
ﬂexible clinic hours; and strengthen adolescents' access to peer support
groups.
In interpreting these ﬁndings, a number of limitations should be
noted. First, ﬁndings from this study, which were generated through aconvenience sample, may not be generalizable to a wider population
of adolescents in Zambia and beyond. Second, these ﬁndings reﬂect
the perspectives of adolescents who were accessing HIV-related ser-
vices, and this group's experiences could differ from those of adoles-
cents not accessing such services. Despite these limitations, our study
provides new insights into the experiences of adolescents living with
HIV in Zambia.
6. Conclusions
Adolescents' experiences of living with HIV are determined by
factors locatedwithin and beyond adolescents themselves, including fac-
tors at the family and peer level, community level and structural level.
Creating supportive environments for adolescents to initiate and remain
in HIV care requires approaches that accentuate positive experiences
while mitigating negative ones. However, such approaches are inher-
ently complex, since they can have diverse outcomes in different
settings, especially given that adolescents are a heterogeneous group,
varying according to age, social environment, gender vulnerabilities,
and religious and economic background (Braeken, Otoo-Oyortey, &
Serour, 2007). These contextual factors should inform adolescent-
centered services and interventions at multiple levels of the social–
ecological framework. Understanding these contextual factors is an in-
dispensable strategy for strengthening services tailored to the needs
and circumstances of adolescents living with HIV, as well as a mecha-
nism for facilitating the fulﬁllment of adolescents' health-related rights
in Zambia.
Authors' contributions
GM conceptualized the study and drafted the manuscript. MR and
GM performed data analysis and participated in the interpretation of
the ﬁndings. DO contributed to the literature review and the writing
of the manuscript. CH coordinated the primary data collection and
reviewed drafts. KI and LF participated in the critical review of theman-
uscript. All authors read and approved the ﬁnal manuscript.
Acknowledgments
We are very grateful to the young people, parents and guardians,
and health care providers who participated in this study. The authors
also thank the study teams; Fabian Cataldo, for assistance with the pro-
tocol; the advisory group, including the South African AIDS Trust and
the Network of Zambian People Living with HIV; and the study funders,
the Swedish International Development Cooperation Agency (SIDA)
through the Africa Regional Program of the International HIV/AIDS
Alliance, and the UK Department for International Development
(DFID) through the Evidence for Action Research Consortium.
References
Anteghini, M., Fonseca, H., Ireland, M., & Blum, R.W. (2001). Health risk behaviors and as-
sociated risk and protective factors among Brazilian adolescents in Santos, Brazil.
Journal of Adolescent Health, 28(4), 295–302.
Baryamutuma, R., & Baingana, F. (2011). Sexual, reproductive health needs and rights of
young people with perinatally acquired HIV in Uganda. African Health Sciences,
11(2), 211–218.
Bearinger, L. H., Sieving, R. E., Ferguson, J., & Sharma, V. (2007). Global perspectives on the
sexual and reproductive health of adolescents: Patterns, prevention, and potential.
Lancet, 369(9568), 1220–1231, http://dx.doi.org/10.1016/s0140-6736(07)60367-5.
Binagwaho, A., Fuller, A., Kerry, V., Dougherty, S., Agbonyitor, M., Wagner, C., et al. (2012).
Adolescents and the right to health: Eliminating age-related barriers to HIV/AIDS ser-
vices in Rwanda. AIDS Care, 24(7), 936–942, http://dx.doi.org/10.1080/09540121.
2011.648159.
Blum, R.W. (1998). Healthy youth development as amodel for youth health promotion. A
review. Journal of Adolescent Health, 22(5), 368–375.
Braeken, D., Otoo-Oyortey, N., & Serour, G. (2007). Access to sexual and reproductive
health care: Adolescents and young people. International Journal of Gynaecology and
Obstetrics, 98(2), 172–174, http://dx.doi.org/10.1016/j.ijgo.2007.04.016.
17G. Mburu et al. / Children and Youth Services Review 45 (2014) 9–17Campbell, C., & Cornish, F. (2010). Towards a “fourth generation” of approaches to HIV/
AIDS management: Creating contexts for effective community mobilisation. AIDS
Care, 22(Suppl. 2), 1569–1579, http://dx.doi.org/10.1080/09540121.2010.525812.
Carlson, M., Brennan, R. T., & Earls, F. (2012). Enhancing adolescent self-efﬁcacy and
collective efﬁcacy through public engagement around HIV/AIDS competence: A
multilevel, cluster randomized-controlled trial. Social Science and Medicine, 75(6),
1078–1087, http://dx.doi.org/10.1016/j.socscimed.2012.04.035.
Cook, T. D., Herman, M. R., Phillips, M., & Settersten, R. A., Jr. (2002). Some ways in which
neighborhoods, nuclear families, friendship groups, and schools jointly affect changes
in early adolescent development. Child Development, 73(4), 1283–1309.
Denison, J. A., McCauley, A. P., Dunnett-Dagg, W. A., Lungu, N., & Sweat, M.D. (2008). The
HIV testing experiences of adolescents in Ndola, Zambia: Do families and friends
matter? AIDS Care, 20(1), 101–105, http://dx.doi.org/10.1080/09540120701427498.
Denison, J. A., Tsui, S., Bratt, J., Torpey, K., Weaver, M.A., & Kabaso, M. (2012). Do peer ed-
ucators make a difference? An evaluation of a youth-led HIV prevention model in
Zambian Schools. Health Education Research, 27(2), 237–247, http://dx.doi.org/10.
1093/her/cyr093.
Esterberg, K. (2002). Qualitative methods in social research. Boston, USA: McGraw-Hill.
Feldacker, C., Ennett, S. T., & Speizer, I. (2011). It's not just who you are but where you
live: an exploration of community inﬂuences on individual HIV status in rural
Malawi. Social Science and Medicine, 72(5), 717–725, http://dx.doi.org/10.1016/j.
socscimed.2011.01.003.
Fergus, S., & Zimmerman, M.A. (2005). Adolescent resilience: A framework for under-
standing healthy development in the face of risk. Annual Review of Public Health, 26,
399–419, http://dx.doi.org/10.1146/annurev.publhealth.26.021304.144357.
Gorman-Smith, D., Tolan, P. H., & Henry, D. B. (2000). A developmental–ecological model
of the relation of family functioning to patterns of delinquency. Journal of Quantitative
Criminology, 16, 169–198.
Grifﬁn, K. W., Botvin, G. J., Scheier, L. M., Epstein, J. A., & Doyle, M. M. (2002). Personal
competence skills, distress, and well-being as determinants of substance use in a pre-
dominantly minority urban adolescent sample. Prevention Science, 3(1), 23–33.
Gruskin, S., & Tarantola, D. (2008). Universal Access to HIV prevention, treatment
and care: Assessing the inclusion of human rights in international and national
strategic plans. AIDS, 22(Suppl. 2), S123–S132, http://dx.doi.org/10.1097/01.aids.
0000327444.51408.21.
Grzywacz, J. G., & Fuqua, J. (2000). The social ecology of health: Leverage points and
linkages. Behavioral Medicine, 26(3), 101–115, http://dx.doi.org/10.1080/
08964280009595758.
Haegerich, T. M., Oman, R. F., Vesely, S. K., Aspy, C. B., & Tolma, E. L. (2013). The predictive
inﬂuence of family and neighborhood assets on ﬁghting and weapon carrying from
mid- to late adolescence. Prevention Science, http://dx.doi.org/10.1007/s11121-013-
0400-z.
Hodgson, I., Ross, J., Haamujompa, C., & Gitau-Mburu, D. (2012). Living as an adolescent
with HIV in Zambia — Lived experiences, sexual health and reproductive needs.
AIDS Care, 24(10), 1204–1210, http://dx.doi.org/10.1080/09540121.2012.658755.
Kalibala, S., & Mulenga, D. (2011). Situation assessment of the HIV response among young
people in Zambia. Geneva: UNAIDS.
Lloyd-Richardson, E. E., Papandonatos, G., Kazura, A., Stanton, C., & Niaura, R. (2002).
Differentiating stages of smoking intensity among adolescents: Stage-speciﬁc
psychological and social inﬂuences. Journal of Consulting and Clinical Psychology,
70(4), 998–1009.
Magnani, R. J., Karim, A.M., Weiss, L. A., Bond, K. C., Lemba, M., & Morgan, G. T. (2002). Re-
productive health risk and protective factors among youth in Lusaka, Zambia. Journal
of Adolescent Health, 30(1), 76–86.
Mburu, G., Hodgson, I., Teltschik, A., Ram, M., Haamujompa, C., Bajpai, D., et al. (2013).
Rights-based services for adolescents living with HIV: Adolescent self-efﬁcacy and
implications for health systems in Zambia. Reproductive Health Matters, 21(41),
176–185, http://dx.doi.org/10.1016/S0968-8080(13)41701-9.Mburu, G., Hodgson, I., Kalibala, S., Haamujompa, C., Cataldo, F., Lowenthal, E. D., et al.
(2014). Adolescent HIV disclosure in Zambia: barriers, facilitators and outcomes.
Journal of International AIDS Society, 17(1), 18866, http://dx.doi.org/10.7448/IAS.17.
1.18866.
Menon, A., Glazebrook, C., Campain, N., & Ngoma,M. (2007). Mental health and disclosure
of HIV status in Zambian adolescents with HIV infection: Implications for peer-
support programs. Journal of Acquired Immune Deﬁciency Syndromes, 46(3),
349–354, http://dx.doi.org/10.1097/QAI.0b013e3181565df0.
Midtbø, V., Shirima, V., Skovdal, M., & Daniel, M. (2012). Howdisclosure and antiretroviral
therapy help HIV infected adolescents in sub-Saharan Africa copewith stigma. African
Journal of AIDS Research, 11(3), 261–271.
Mugavero, M. J., Norton, W. E., & Saag, M. S. (2011). Health care system and policy factors
inﬂuencing engagement in HIV medical care: Piecing together the fragments of a
fractured health care delivery system. Clinical Infectious Diseases, 52(Suppl. 2),
S238–S246, http://dx.doi.org/10.1093/cid/ciq048.
Rudy, B. J., Murphy, D. A., Harris, D. R., Muenz, L., & Ellen, J. (2009). Patient-related risks for
nonadherence to antiretroviral therapy among HIV-infected youth in the United
States: A study of prevalence and interactions. AIDS Patient Care and STDs, 23(3),
185–194.
Sawyer, S. M., Aﬁﬁ, R. A., Bearinger, L. H., Blakemore, S. J., Dick, B., Ezeh, A.C., et al. (2012).
Adolescence: A foundation for future health. Lancet, 379(9826), 1630–1640, http://
dx.doi.org/10.1016/s0140-6736(12)60072-5.
Silverman, D. (2001). Interpreting qualitative data. Methods for analyzing talk text and inter-
action (2nd ed.). London: Sage Publication.
Siu, G. E., Bakeera-Kitaka, S., Kennedy, C. E., Dhabangi, A., & Kambugu, A. (2012). HIV
serostatus disclosure and lived experiences of adolescents at the Transition Clinic of
the Infectious Diseases Clinic in Kampala, Uganda: A qualitative study. AIDS Care,
24(5), 606–611, http://dx.doi.org/10.1080/09540121.2011.630346.
Siziya, S., Muula, A. S., Kazembe, L. N., & Rudatsikira, E. (2008). Harmful lifestyles' cluster-
ing among sexually active in-school adolescents in Zambia. BMC Pediatrics, 8, 6,
http://dx.doi.org/10.1186/1471-2431-8-6.
Skovdal, M., & Daniel, M. (2012). Resilience through participation and coping-enabling
social environments: The case of HIV-affected children in sub-Saharan Africa.
African Journal of AIDS Research, 11(3), 153–164.
Stanton, B., Li, X., Pack, R., Cottrell, L., Harris, C., & Burns, J. M. (2002). Longitudinal inﬂu-
ence of perceptions of peer and parental factors on African American adolescent risk
involvement. Journal of Urban Health, 79(4), 536–548, http://dx.doi.org/10.1093/
jurban/79.4.536.
Stephenson, R. (2009). A community perspective on young people's knowledge of HIV/
AIDS in three African countries. AIDS Care, 21(3), 378–383, http://dx.doi.org/10.
1080/09540120802241889.
Stokols, D. (1996). Translating social ecological theory into guidelines for community
health promotion. American Journal of Health Promotion, 10(4), 282–298.
UNICEF (2011). State of the world's children. New York: United Nations Children's Fund.
Viner, R. M., Ozer, E. M., Denny, S., Marmot, M., Resnick, M., Fatusi, A., et al. (2012). Ado-
lescence and the social determinants of health. Lancet, 379(9826), 1641–1652, http://
dx.doi.org/10.1016/s0140-6736(12)60149-4.
Waters, S. K., Cross, D. S., & Runions, K. (2009). Social and ecological structures supporting
adolescent connectedness to school: A theoretical model. Journal of School Health,
79(11), 516–524, http://dx.doi.org/10.1111/j.1746-1561.2009.00443.x.
World Health Organization (2013). Consolidated guidelines on the use of antiretroviral
drugs for treating and preventing HIV infection: Recommendations for a public health ap-
proach. Geneva: World Health Organization.
Youngblade, L. M., Theokas, C., Schulenberg, J., Curry, L., Huang, I. C., & Novak, M. (2007).
Risk and promotive factors in families, schools, and communities: A contextual model
of positive youth development in adolescence. Pediatrics, 119(Suppl. 1), S47–S53,
http://dx.doi.org/10.1542/peds.2006-2089H.
